Characterization of the rpoC gene of Streptomyces coelicolor A3(2) and its use to develop a simple and rapid method for the purification of RNA polymerase.
The Streptomyces coelicolor rpoC gene, that encodes the beta' subunit of RNA polymerase, was isolated using the Escherichia coli rpoC gene as a hybridization probe. Comparison of the predicted amino acid sequence of the S. coelicolor beta' subunit to those characterized from other bacteria revealed three distinct subfamilies of beta' subunits, one of which consists of the S. coelicolor subunit and those from Mycobacterium leprae and Mycoplasma genitalium. Using site-directed mutagenesis, the carboxy terminus of the S. coelicolor beta' subunit was modified to contain six histidine residues. The histidine-tagged gene, rpoCHIS, was used to replace the wild-type allele in the chromosome of S. coelicolor and S. lividans. These strains were unaffected in growth and sporulation, demonstrating that the histidine-tagged RNA polymerase was competent to carry out all essential in-vivo functions. During a 1-day procedure, highly purified RNA polymerase was obtained by nickel-NTA agarose affinity chromatography followed by heparin-sepharose chromatography. Using in-vitro run-off transcription assays, the affinity purified RNA polymerase was shown to initiate transcription correctly from the S. lividans galP1 and galP2 promoters, and the Bacillus subtilus veg and ctc promoters. An extension of this procedure yielded highly-purified core RNA polymerase. To facilitate introduction of the rpoCHIS allele into other genetic backgrounds, a mutation in the adjacent gene, rpoB (rifA), conferring rifampin-resistance, was isolated in S. coelicolor to provide a genetic marker to follow transfer of the rpoCHIS allele. The use of this affinity chromatography procedure, in combination with the ability to introduce the rpoCHIS allele into different Streptomyces strains by transformation, will greatly facilitate the in-vitro analysis of transcription in members of this genus.